Atomic coherence eAects within the sodium Dl line are shown to lead to the suppression of optical pumping, to the switching of light on and oA when the coherence eAects are turned on and oA; and especially to lasing without inversion.
tem. In this system two strong beams prepare the atomic coherence as in Figs. 1(a) and 1(b) and LWI is observed as an increased intensity on these same strong beams.
To understand the basic idea behind these new experiments, consider the case of optical pumping within the states associated with the Na Di line as in Fig. 1 Fig. 1(b Fig. 1(a) ] or the ao and as tates [ Fig. 1(b) ].
In order to most simply understand the physics of the present coherence switching and LWI, we consider the Na atomic structure in Fig. 1(b) . The essence of this structure, as it applies to the present problem, is explained hy two four-level groupings:
ao, (b -~, b' -1),bã nd al, (bo, bo), b2, each of which is equivalent to the simpler level scheme of Fig. 1(a) . It is easy to see that there will be populations coherently trapped in the (b, b') pair of Fig. 1(a) Fig. 3 (a) and experimentally in Fig. 3 
(b).
These are the main results of the present paper. In order to clearly demonstrate and understand the physics behind these eA'ects, we present the theoretical basis for The dynamics of the system is described by the master equation for the density matrix p: Maxwell's equations, which in the slowly varying amplitude and phase approximation yield [12, 13] + -e;(z, r) = -P;(z, r) (t =1, 2),
(2) where 6;(z,r) is the slowly varying complex amplitude and P;(z, t) is the imaginary part of the slowly varying polarization.
In this way we calculate the evolution of the field E~(or Ez) after switching off field Ez (or E~).
In an analogous way we solve the full density matrix equations appropriate to sodium, i.e. , Fig. 1 Fig. 2(a) . Figure 4 illustrates the generic experimental system used for these studies. The Na cell was constructed of Pyrex Fig. 2(b) ; the minimum transmissivity is 25% less than that with both fields on. This experimental result proves that the population is not totally pumped to the m =2 sublevel b2, and some population is coherently Having set the stage proving that population is coherently "locked" in the F=1 and 2 manifolds, we can utilize this configuration to demonstrate LWI. First let us look at the four-level system, Fig. 1(a) Fig. 3(a) and the corresponding experimental result in Fig. 3(b) . The dotted line in Fig. 3(a) is the population diA'erence (p"-pt, b); since it is always negative, there is no inversion. In Fig. 3(a) 
